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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a device and a method for manufacturing an organic EL 
e emer* corresponding to a base board having the relative large area, having a little fluctuation of the 
distribution of a film thickness, and capable of efficiently mass-producing organic EL elements. 

SOLUTION: In a manufacturing device for an organic EL element, a base plate 2 on which an organic 

element is to be formed and an evaporation source 4 are provided, an (n) value as a value 
approximated by m/m .varies.O(LO /L)(su P 2).cos(sup n).theta. which is the ratio of the vapor density 
<m) in the optional position separated from an opening part at the distance L at the radiation angle 
-tneta. from the central line of the opening part to the vapor density mO in the central part on the 
opening part of the evaporation source 4 at the distance LO from the opening part is in the range of 3 to 
6 the evaporation source 4 in relation to the base plate 2 is arranged in the position of 1.0 to 1 4 times 
of the distance from the center C/L of the base plate 2 to the end of the base plate 2, and the vertical 
distance from the opening part of the evaporation source 4 to the base plate 2 is 1 .5 to 3 5 times of the 
distance from the center of the base plate 2 to the end. A film is formed by using this device. 
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NOVELTY - The vertical distance between centre (C/L) of substrate 
(2) and evaporation source (4) is set in the range of 1.0-1.4. The 
distance between centre of opening of evaporation source and edge of 
substrate is set in the range of 1.5-3.5. 
USE - None given. 

ADVANTAGE - Reduces variation in film thickness. Ensures mass 
production. DESCRIPTION OF DRAWING (S) - The selected figure is a chart 
showing the manufacturing apparatus. (2) Substrate; (4) Evaporation 
source. 
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Claims 

I. A device for manufacturing an organic EL element characterized by the following 

facts: 

the manufacturing device for the organic EL element has a substrate for forming the 
organic EL element and itfras an evaporation source; 

the ratio of m/ma, where mo represents the vapor density at the center above the opening 
of said evaporation source at distance L<> from the opening and m represents the vapor density at 
any position at distance L from the opening and at a radiating angle 6 from the central line of the 
opening, is approximately proportional to (La/L^cos^, and n has a value of 3-6; 
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with respect to the center of the substrate, the location of the evaporation source is at a 
position 1.0-1.4 times the distance from the center of the substrate to the end portion of the 
substrate; 

the vertical distance from the opening of said evaporation source to the substrate is 
1.5-3.5 times the distance from the center of the substrate to the end portion. 

2. The device for manufacturing the organic EL element described in Claim 1, 
characterized by the fact that the maximum length of said substrate is in the range of 
200-600 mm. 

3. The device for manufacturing evaporation source described in Claim I or 2, 
characterized by the fact that the distribution of the film thickness of the organic layer formed is 
within ±10%. 

4. A method for manufacturing an organic EL element characterized by the following 

facts: 

the substrate for forming the organic EL element is set in a vacuum container; 

an evaporation source is set with respect to the center of said substrate at a position 
1.0-1.4 times the distance from the center of the substrate to the end portion of the substrate; 

the vertical distance from the opening of said evaporation source to. the substrate is 
1.5-3.5 times the distance from the center of the substrate to the end portion; 

and the value of n of said evaporation source for performing the vapor deposition is 3-6. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

This invention pertains to a device for manufacturing an organic EL element. More 
specifically, this invention pertains to a device for manufacturing an organic EL element 
characterized by the fact that the organic feed substance for the organic EL element is evaporated 
under heating, and it is deposited on the film forming region on the substrate to form a thin film. 

[0002] 
Prior art 

The vacuum vapor deposition method is a basic technology for forming thin films. This 
vacuum vapor deposition method requires an appropriate combination of an evaporation source 
and a substrate for forming the film in a vacuum vessel. In this configuration, a thin film is 
formed. Various methods have been proposed as means for forming the evaporation source. For 
example, in the so-called resistance heating vapor deposition method proposed in Appl. Phys. 
Lett., 68(16), April 15, 1996, a current flows in a metal container (metal board) having a 



relatively high electrical resistance, and the heat generated by the current is used to evaporate the 
feed material. There is also the soiled electron beam/laser beam vapor deposition method in 
which an electron beam or a laser beam is irradiated directly on a feed material and the energy is 
used to evaporate the feed material. Among these, the method of film formation using resistance 
heating (resistance heating vapor deposition method) has a simple configuration for the. film 
forming device, and it can form a thin film with high quality at low cost. Consequently, it has 
become very popular. 

[0003] 

In the resistance heating vapor deposition method, a metal material with a high melting 
pobt, such as tungsten, tantalum, molybdenum, or the like, is processed to a thin sheet, which is 
used to form a feed material container (metal board) made of the metal with high resistance. 
Then, a DC current flows by [applying power] across its two ends. The heat generated by the DC 
current evaporates the feed material to provide the vapor needed for vapor deposition. Figure 3 
[sic] is a schematic diagram illustrating the configuration of a resistance heating vapor deposition 
device. In this device, in vacuum container (1), substrate S and metal board (4b) feeing said 
substrate S are set. A small hole is formed on the upper portion of feed material container (4a). 
formed of said metal board (4b). Under heating, feed material vapor V is emitted from the hole. 
A portion of the emitted vapor is deposited on substrate S to form a thin film. Any substance 
having a relatively high vapor pressure may be used as the feed material of vapor deposition. 
However, any substance that might chemically react with the container of the feed material 
should be avoided. 

[0004] 

Using the resistance heating device, there is little damage to the organic layer, and this is 
an advantage for the device for vapor deposition of the structural thin film of the organic EL 
element, such as a cathode electrode, etc. However, in order to ensure that a uniform film 
thickness is realized, the size of the substrate that can be treated using the vacuum vapor 
deposition device is limited to about 100 x 100 mm. This is rather small. Consequently, in the 
case of mass production of displays, etc. as applications of organic EL elements, the quantity of 
displays that can be manufactured in a batch is small, and the productivity is poor. Also, the size 
of the image [plate] that can be manufactured is limited, so it is hard to meet the demand for 
larger display pictures. 
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[0005] 



On the other hand, when a film is manufactured with no requirement for variation in film 
8 w thickness, it is possible to form the film on a larger substrate. However, in this case, the 

characteristics are unstable, the defective product rate is high, the dispersion in luminance and 
unevenness in display become serious within each display, and it is hard to obtain products with 
sufficient quality for practical use. 



[0006] 

Problems to be solved by the invention 

The object of this invention is to solve the aforementioned problems of conventional 
technology by providing a device and a method for manufacturing an organic EL element, 
characterized by the fact that substrates having a relatively large area can be handled, dispersion 
in film thickness distribution is small, and mass production of organic EL elements can be 
carried out at high efficiency. 

[0007] 

Means to solve the problems 

The aforementioned objective can be realized by means of the following features OH 4 )" 
of the constitution. 

(1) A device for manufacturing an organic EL element is characterized by the following 
facts: the manufacturing device for an organic EL element has a substrate for forming the 
organic EL element and an evaporation source; the ratio of m/mo, where mo represents the vapor 
density at the center above the opening of said evaporation source at distance Lo from the 
opening, and m represents the vapor density at any position at distance L from the opening and at 
a radiating angle 6 from the central line of the opening, is approximately proportional to 
(Lo/L^-cos 1 ^, and n has a value of 3-6; with respect to the center of the substrate, the location of 
the evaporation source is at a position 1.0-1.4 times the distance from the center of the substrate 
to the end portion of the substrate; the vertical distance from the opening of said evaporation 
source to the substrate is 1.5-3.5 times the distance from the center of the substrate to the end 
portion. 

(2) The device for manufacturing the organic EL element described in said (I) is 
characterized by the fact that the maximum length of said substrate is in the range of 
200-600 mm. 

(3) The device for manufacturing the evaporation source described in said (1) or (2) is 
characterized by the fact that the distribution of the film thickness of the organic layer formed is 
within ±10%. 
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(4) A method for manufacturing an organic EL element is characterized by the following 
facts: the substrate for forming the organic EL element is set in a vacuum vessel; an evaporation 
source is set with respect to the center of said substrate at a position 1.0-1 A times the distance 
from the center of the substrate to the end portion of the substrate; the vertical distance from the 
opening of said evaporation source to the substrate is 1.5-3.5 times the distance from the center 
of the substrate to the end portion; and the value of n of said evaporation source is 3^6 for 
performing the vapor deposition. 

[0008] 

Embodiment of the invention 

The manufacturing device of the organic EL element of this invention has a substrate for 
forming the organic EL element and an evaporation source; the ratio of m/mo, where mo 
represents the vapor density at the center above the opening of said evaporation source and at 
distance Lo from the opening, and m represents the vapor density at any position at distance L 
from the opening and at a radiating angle 9 from the central line of the opening, is approximately 
proportional to (Lo/L) 2 'cos°8, and n has a value of 3-6; the location of the evaporation source 
with respect to the center of the substrate is at a position 1.0-1.4 times the distance from the 
center of the substrate to the end portion of the substrate; the vertical distance from the opening 
of said evaporation source to the substrate is 1.5-3.5 times the distance from the center of the 
substrate to the end portion. In this way, with respect to the value of n in a prescribed range, by 
setting the evaporation source at a prescribed position from the center of the substrate, it is 
possible to realize a uniform film thickness distribution. 

[0009] 

There is no special limit on the type of the substrate used. Any substrate that allows 
lamination of the organic EL element may be used. When it is to be installed on the side where 
the generated light is output, the substrate should be made of a transparent or semi-transparent 
material, such as glass, quartz, resin, etc. Also, the substrate may be coated with color filtering 
film, color converting film containing a fluorescent substance, or a dielectric reflective film so as 
to control the emitted light. Oh the other hand, if it is to be installed on the side where the 
generated light is not output, the substrate may be either transparent or opaque. When an opaque 
substrate is used, ceramics may be used. 

[0010] 

There is no special limit on the size of the substrate. In particular, the maximum length, 
that is, the diagonal dimension, should be in the range of 200-700 mm, or preferably in the range 
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of 400-700 mm. There is no problem if the maximum length is smaller than 200 mm. However, a 
substrate with a maximum length of 200 mm or larger is preferred for realizing a uniform film 
thickness distribution. On the other hand, when the size of the substrate is larger than 700 mm, 
the film forming device becomes too large, the film forming efficiency becomes lower, and it is 
hard to control the film thickness. 

[0011] 

There is no special limit on the type of evaporation source. Any material may be used as 
long as it does not react easily with the materials of the organic EL element and it can diffuse the 
vapor at a prescribed value of n. However, the Knudsen cell (referred to as K cell hereinafter) is 
preferred. The K cell has a prescribed opening on the vapor ejecting port. If the opening has a 
diameter of d and thickness oft, which are taken as parameters, the distribution of the vapor 
density formed above the injecting port forms a candle flame shape, which can be represented 
approximately as cos"e. Here, n is the value when the ratio of the vapor density mo at the center 
to the vapor density m at any position, mo/m, is approximately represented as cos°e. As the value 
of d/t decreases, the value of n becomes larger, and the shape of the flame becomes longer. In the 
extreme case when t=0, one has n=l, and the distribution of the vapor density becomes a 
[hemisphere standing on the opening portion. This corresponds to the case of evaporation from 
an open liquid surface, and is called Langmuir evaporation. 



[0012] 

Said value of n is controlled to be in the range of 3-6 by controlling d/t, etc. In this way, 
since the value of n is kept in a prescribed range, even when the vapor evaporated from the 
opening portion of the evaporation source, that is, the orifice, is not constant and the value of n 
also varies, as long as the value of n is within the aforementioned range, operation can be 
performed free of any problem. If the value of n is smaller than the aforementioned range, the 
diffusion direction expands too much, and the film forming efficiency decreases. On the other 
hand, if the value of n is larger than the aforementioned range, the directionality becomes more 
significant, and it is hard to handle large substrates. 

[0013] 

The evaporation source is set with respect to the center of said substrate at a position 
1.0-1.4 times, or preferably 1.0-1.3 times, or more preferably 1.1-1.3 times the distance from the 
center of the substrate to the end portion of the substrate. The vertical distance from the opening 
of said evaporation source to the substrate is 1.5-3.5 times, or preferably 1.5-3.0 times, or more 
preferably 1.5-2.5 times the distance from the center of the substrate to the end portion. By 
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setting [the evaporation source] at a position at the prescribed distance from the center of the 
substrate, it is possible to control the distribution of the film thickness within a prescribed value, 
and it is possible to obtain an organic EL element with stable characteristics. As long as the 
positions are within the aforementioned range, plural evaporation sources may be set on a 
concentric circle with respect to the center of the substrate. In this case, it is also possible to 
perform co-deposition. 

[0014] 

The film thickness distribution of the formed thin film should be within ±10%, or 
preferably within 9%, or more preferably within 8%. If the film thickness distribution is larger 
than ±10%, the characteristics of the obtained organic EL element become unstable. 

[0015] 

Examples of thin films of the organic EL element formed using the device of this 
invention include hole injecting/transporting layers, light emitting and electron 
injecting/transporting layers, electron injecting electrodes, protective layers, etc. Examples [of 
the substrate] include metals, alloys, organic materials, etc. which have the same composition as 
that of said thin films or obtain the same composition by means of vapor deposition. 

[0016] 

It is preferred that the electron injecting electrode be made of a substance having a low 
work function, such as K, Li, Na, Mg, La, Ce, Ca, Sr, Ba, Al, Ag, In, Sn, Zn, Zr, and other metal 
elements, as well as their binary or tertiary alloys prepared to further improve stability. Examples 
of alloys that may be used include Ag/Mg (with Ag in the range of 1-20 at%), Al/Li (with Li in 
the range of 0.5-10 at%), In/Mg (with Mg in the range of 50-80 at%), Al/Ca (with Ca in the 
range of5-20at%), etc. 

[0017] 

Examples of protective layers include metals, SiO x and other inorganic materials, as well 
as Teflon and other organic materials. 

[0018] 

A fluorescent substance is used as the compound having a light emitting function in the 
light emitting layer. A fluorescent substance of this type is at least one type selected from the 
compounds disclosed in Japanese Kokai Patent Application No. Sho 63[1988]-264692, such as 
quinacridone, rubrine, styryl-based pigments, etc. Also, tris(8-quinolinolato)aluminum and other 
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metal complex pigments having 8-quinolinol or its derivatives as iigands, and other quinoline 
derivatives, tetraphenylbutadiene, anthracene, perylene, chronene, 12-phthaloperynone 
derivatives, etc. may also be used. Examples also include the phenylanthracene derivatives 
described in Japanese Patent Application No. Hei 6[1994]-l 10569, the tetra-arylethene 
derivatives described in Japanese Patent Application No. Hei 6[1994]-l 14456, etc. 

[0019] 

Also, it is preferred that the compound be used in combination with a host substance 
which can emit light by itself. That is, it is preferably used as a dopant. In this case, the content 
of the compound in the light emitting layer should be in the range of 0 .01-10 wt%, or preferably 
in the range of 0. 1-5 wt%. By using it in combination with a host substance, it is possible to 
change the light emitting wavelength characteristics of the host substance, it is possible to emit a 
light spectrum shifted to a longer wavelength, and it is possible to improve the light emitting 
efficiency and stability of the element. 



[0020] 

As the host substance, a quinolinolato complex is preferred. In particular, aluminum 
complexes with 8-quinolinol or its derivatives as Iigands are more preferred. Examples of 
aluminum complexes of this type are disclosed in Japanese Kokai Patent Application Nos. 
Sho 63[l988]-264692, Hei 3[1991]-255190, Hei 5[1993]-70733, Hei 5[1993]-258859, 
Hei6[l994]-215874,etc. 

[0021] 

Specific examples include tris(8-quinolinolato) aluminum, bis(8-quinolinolato) 
magnesium, bis(benzo{f}-8-quinolinolato) zinc, bis(2-methyl-8-quinolinolato) aluminum oxide, 
tris(8-quinolinolato) indium, tris(5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, 
tris(5-chloro-8-quinolinolato) gallium, bis(5-chloro-8-quinolinolato) calcium, 
5,7-dichloro-8-quinolinolato aluminum, tris(5,7-dibromo^8-quinolinolato) aluminum, poly(zinc 
(H)-bis(8-hydroxy-5-quinolinol) methane), etc. 

[0022] 

Aluminum complexes having other Iigands in addition to 8-quinolinol or its derivatives 
may also be used. Examples of such aluminum complexes include 
bis(2-methyl-8-quinolinolato)(phenolato) aluminum(IH), 
bis(2-methyl-8-quinolinolatoXortho-cresolato)aluminum(III), 
bis(2-methyl-8-quinolinolato)(meta-cresolato)aluminum(in), 



bis(2-methyl-8-quinolinoIatoXpara-creso!ato) aluminura(III) t . . 

bis(2-methyl-8HiuinoUnolatoXortho-pheny{phenolato)aiumm 

bis(2-metiiyl-8^ainolinolato)(meta-phenyIphenoIato)alumiQum 

bis(2Hme&yl-8^uiDoUnolatoXp^ 

bis(2-methyl-8-quinaUnolato)(2 J 3-dimethylphenoIato) aJuxninum(III), 
bis(2-methyl^^inoliaolato)(2 J 6^etbylphfinolato) ahirainum(ni), 
bi$(2-methyl-8^uinoliaolatoX3^ 

bis(2-methyI-S^uinoliaoIaloX3,5-diinethyIphenoIato) aluminum(m), 
bis(2-metltyl-8KiuinoHno1ato^ 

bis(2-methyl-8-quiaoliaolato)(2 1 6Hiipheay!phettolato) aluirtinumflttl), 
bis(2-inethyl^K]uinolmokto)(2 y 4 l 64ripheny1pheaol^ 
bis(2-methyl-8^uinoKnolato)(2 > 3,6-trimethyIphenoIato)duminum 
bis(2-methyl-8K^inoUnolato)(2 > 3,5 1 6-tetramethylphenolato) alumimun(III), ... 
bi$(2-methyl-8-quinalinolatoXl-nap 
bis(2-methyl-8-quinolinolaloX2-phenobto) ahinrunura(QI), 
bis(2,4-dimethyl^^inolinolato)(ortho-phenylphenokto)alum 
bis(2^dhnethyl^siuinolmo]ato)(p^ 

bis(2 < 4-dixnethyl-8<quiaolinolato)(meta-phenylpbenolato) aluminuni(inx 
bi$(2 l 4^imeehyt-8^uinolinokto)(3 J S-<itme%lph 
bis(2/Wimethyl-8-quifloHnoIato^^ 
bis(2-methyl^ethyl-8^umolinolato^^ 

bis(2-methyl^methoxy-8-quinolinolato)(para-pheoyfpbenolato) aluminum(IH), 
bi$(2-methyl-5*c^am-8KiuiMlm^ 

Ws(2-iTiethyl-6-trifluoromethyI-8-quinoliaolatoX2i>henolato) aluminum(III), etc. 
[00231 

Examples also include bis(2-methyl-8-quinolinoIato) 
alurninum(III)-p,-oxo-bts(2-methyl-8-quinolinolato) aluminum(H[), 
bis(2,4HJimethyl-8^quinolittolato) alunibum(III)-pK)Xo-bis(2 l 4^imethy!-8^uinoIinolatQ) 
aluminum(III), bis(4-ethyl-2-metfiyl-8^uinaIinolato) 
ahjrainunj(III)-^K)xo4)is(4-ethyl-2-mcthyt-8-quinoIino 
bis(2-methyl-4-niethoxyquiiiolinolato) 

aluminum(III)-}i-oxo-bis(2-methyI-4-rnethoxyquinoImolato)aIum 

bis(5-cyano-2-methyl-8-quinolinolato) 

aluminum(HI>^xo-bis(5-cyan^ 
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bis(2-methyl-5-trifluoromethyl-8-quinoUnolato) 

aluminum(ni)-^-oxo-bis(2-methyl-5-trifl aluminum(III), etc. 

[0024] 

Other preferable host substances include the phenylanthracene derivatives described in 
Japanese Patent Application No. Hei 6[1994]-U0569 and the tetra-arylethene derivatives 
described in Japanese Patent Application No. Hei 6[1994]-1 14456. 

[0025] 

The light emitting layer may also act as an electron injecting/transporting layer. In such 
case, it is preferred that tris(8-quinolinolato) aluminum or the like be used. Such fluorescent 
substances may be vapor-deposited. 

[0026] 

Compounds with the electron injecting/transporting property include quinoline 
derivatives, as well as metal complexes having 8-quinolinol or its derivatives as ligands, in 
particular, tris(8^uinolinolato) aluminum (Al q3). Also, it is preferred to make use of said 
phenylanthracene derivatives and tetra-arylethene derivatives. 

[0027] 

Preferable compounds for the hole injecting/transporting layer include amine derivatives 
having a high fluorescence level, such as the triphenyldiamine derivatives as said hole 
transporting materials, as well as styrylamine derivatives, amine derivatives having aromatic 
condensed rings, etc. 

[0028] 

The pressure during vapor deposition is preferably in the range of lxlO" 8 to IxlO" 5 ton*. 
The heating temperature of the evaporation source is preferably in the range of 100-1400°C for 
metal materials, and in the range of 100-500°C for organic materials. 

[0029] 

In the following, explanations will be provided on the specific configuration of the 
manufacturing device in this invention with reference to figures. 
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[0030] 

Figure I is a half-cut cross-sectional view illustrating the basic configuration of the 
device of this invention. As shown in the figure, the manufacturing device of an organic EL 
element in this invention comprises substrate (2), evaporation source carrying table (3), and 
evaporation source (4). The figure illustrates the right half cut from the central C/L. 
Consequently, evaporation source (4) is set at a position where vertical distance c from opening 
portion (24) of evaporation source (4) to substrate (2), which evaporation source is in the range 
of distance a from the center of the substrate between substrate radius a and distance b that is 1.4 
times said radius a, is in the range of 1.5-3.5 times the distance from center C/L of substrate (2) 
to the end portion. Also, the position of evaporation source (4) refers to the center of evaporation 
source (4). 

[0031] 

Figure 2 is a cross-sectional view of the main portion illustrating the specific 
configuration of evaporation source (4) preferably used in this invention. In this figure, 
evaporation source (4) has external case (21), heat insulating material (22), crucible (23), 
opening (24), deposition material (25), heating means (26), and temperature detecting means 
(27). 

[0032] 

It is preferred that crucible (23) not react easily with vapor deposited material (25) and be 
able to withstand a prescribed temperature. Examples of materials of the crucible include 
pyrolytic boron nitride (PBN), alumina and other ceramics, quartz, etc. In particular, PBN is 
preferred. There is no special limit on external case (21) as long as it has a prescribed strength 
and corrosion resistance. The material may be selected from the same types as for heat insulating 
material (22) listed below, and it is possible to use the same material for both purposes. For 
example, molybdenum or the like can be used. Heat insulating material (22) should have high 
heat reflectivity, heat resistance, corrosion resistance, etc. Examples include molybdenum, 
tantalum, stainless steel (SUS3 16), Inconei, cowwool [transliteration], asbestos, etc. 

[0033] 

Heating means (26) should have the prescribed thermal capacity, reactivity, etc. 
Examples include a tantalum wire heater, sheath heater, etc. The heating temperature by said 
heating means (26) is preferably in the range of 100-1400°C. The precision of temperature 
control depends on the material for evaporation, and it may be 1000°C ± l°C or preferably 
±0.5°C. Temperature detecting means (27) should be able to detect the temperature of material 
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(25) in crucible (23) appropriately. Examples include a platinum-platinum/rhodium 
thermocouple, tungsten-tungsten/rhenium thermocouple, and other thermocouples. 

[0034] 

Application examples 

In the following, this invention will be explained in more detail with reference to 

application examples. 
[0035] 

A pplication Example 1 

As shown in Figure 1, substrate (2) measuring 250 x 250 mm was set in a vacuum 
container. An evaporation source was moved from end portion (a) of substrate (2) to position (b) 
at a distance of 137.5 mm, and vapor deposition was performed at each position (in the figure, 
the incident position is represented as the ratio to the distance from the center of the substrate to 
the end portion). For each vapor deposited film, the film thickness distribution was measured. In 
this case, the value of n was taken as 3, 4, 5 and ^"respectively, and Al q3 was used as the 
evaporation material. Also, the distance from substrate (2) to opening (24) of evaporation source 
(4) was selected as 50 cm. The obtained results are shown in Figure 3. 

[0036] 

As can be seen from Figure 3, for the device of this invention, the distribution of the film 
thickness is within ±10% for each value of n in the range of 3-6. 

[0037] 

Application Example 2 

In [the same configuration as in] Application Example 1, the value of n was selected at 
each value in the range of 3-6, and the distance from the evaporation source to substrate (2) was 
changed in the range of 200-800 mm. At each position, vapor deposition was carried out, and, for 
each vapor deposited film obtained, the distribution of the film thickness was measured. In this 
case, Al q3 was used as the evaporation material. Also, the distance from the center of substrate 
(2) to evaporation source (4) was selected as 30 cm. The obtained results are shown in Figure 4. 

[0038] 

As can be seen from Figure 4, for the device of this invention, the distribution of the film 
thickness is within ±10% for each value of n in the range of 3-6. 
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[0039] 

% % Application Example 3 

Film formation was performed in the same way as in Application Example I, except that 
instead of the evaporation material used in Application Example 1, TPD 
(N,N , -diphenyl-N,N 1 -m-toiyW,4 l -diamino-l,l-biphenyl) was used. The results were found to be 
nearly the same [as in Application Example 1]. 



[0040] 

Application Example 4 

Film formation was performed in the same way as in Application Example 1, except that 
instead of the evaporation source material used in Application Example 1, Mg was used. The 
results were found to be nearly the same [as in Application Example 1]. 

[0041] 

Application Example 5 

Rubrine was used along with the evaporation material used in Application Example 3, 
and the evaporation sources (4) having different evaporation materials were set in a concentric 
circle under the same conditions as in Application Example 1. In this case, the vapor deposition 
rates (heating temperatures) of the various evaporation sources (4) were controlled to form 
co-deposition of TPD:rubrine of 100: 10. Otherwise, the operation was performed in the same 
way as in Application Example 3. The obtained results were nearly the same. 

[0042] 

Effect of the invention 

As explained in the above, according to this invention, it is possible to realize a device 
and method for manufacturing an organic EL element, characterized by the feet that it can handle 
a substrate having a relatively large area, it produces little variation in the film thickness 
distribution, and it can perform high-efficiency mass production of the organic EL element. 

Brief description of the figures 

Figure I is a half-cut cross-sectional view illustrating the schematic configuration of the 
device in this invention. 

Figure 2 is a cross-sectional view of the main portion of the K cell used preferably in the 
device of this invention. 

Figure 3 is a graph illustrating film thickness distribution when the [lateral] position of 
the evaporation source is changed with various values of n. 
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Figure 4 is a graph illustrating film thickness distribution when the [vertical] distance 
from the evaporation source and substrate (2) is in the range of 200-800 mm with various values 
of a 

Explanation of symbols 
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Substrate 
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Evaporation source carrying table 
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Evaporation source 


21 


External case 


22 


Heat insulating material 


23 


Crucible 


24 


Opening 


25 


Deposition material 


26 


Heating means 


27 


Temperature measurement means 
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Figure 1 



( 

o 



Figure 2 
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Key: 1 Film thickness distribution 
2 Incident position 



Figure 3 
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Figure 4 



Key : 1 Distribution of film thickness 
2 Height of substrate 
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